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Abstract. The research material was represented by 924 raw milk samples collected during 
January – December 2008 from three dairy farms (A, B, C). After processing the obtained results a 
difference in the total plate count parameter (TPC), was found between the three farms, as following: 
in farm A the total plate count presented values ranging between 4.32±0.11 and 4.56±0.04 log cfu/ml, 
all the samples were according with EU standards (max. 100.000 cfu/ml, respectively 5.0 log. cfu/ml); 
in farm B the total plate count presented values included between 4.55 ±0.11 and 5.99±0.11 log 
cfu/ml, no samples were according to EU standards; in farm C the total plate count presented similar 
values with those presented in farm B, included between 5.93±0.11 and 6.03±0.29log cfu/ml, no 
samples were according with EU standards. The number of the somatic cells (SCC) in farm A was 
included between 118.000 ±103.944 cells/ml and 380.500±12.020 cells/ml, all the samples were 
according with EU standards (max. 4000000 cells/ml). In farm B SCC ranged between 
249.000±63.639 cells/ml and 682.000±2.838 cells/ml, 25% from the analysed samples represented 
unacceptable milk, and in farm C it was included between 269.000±9129 cells/ml and 681000±±1.214 
cells/ml, 37.5% from the analysed samples represented unacceptable milk. Based on statistical 
analysis of the results, significance differences regarding SCC between A and C farm (p=0.045) was 
established. Inhibitory substances were not identified in all the analysed milk samples.  
 
 Keywords: raw milk, hygienic quality, processing 
 
INTRODUCTION 
 
Taking into consideration the fact that one of the most consumed food in the majority 
of the countries is milk, it is necessary for this food product to be obtained in a salubrious  
way, to have the best quality and not to jeopardize the health of the consumers. With all the 
registered progresses from nowadays in the processing technology, conservation and 
handling, it didn’t manage but partially to remove and keep under control the contaminating 
ways with altering and pathogen microorganisms of the milk. For now, milk’s quality is of 
great importance in it’s commercialization [Dan et al., 2008]; Because of it’s complex 
composition, milk is very susceptible to microbial alteration, being in the same time, involved 
in spreading diseases and food poisonings [Rotaru and Mihaiu, 2007]. The bovine’s hygiene 
and health, the environment’s hygiene conditions in which the animals are exploited and 
milked, and also the cleanin  and disinfecting ways of the milking equipment are important 
factors that influenc the microbial contamination of the fresh milk (Bramley and McKinnon, 
1990; Slaghuis, 1996). The milk provided by a healthy utter has a low number of bacterias, 
generally under 1000 bacteria/ml [Kurweil, 1973]. At healthy cows the cistern, mammary 
canal and papillary orifice can be colonized by a large variety of microorganisms, even 
though a healthy utter is considered a weak source of contamination in the milk destined for 
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public consume. The natural flora of the milk provided by a healthy udder influences in a 
small way the microbial charge, while the mastitis milk has a high potential of contamination. 
The influence of the mastitis milk on the microbial charge from the cooling tank, depends on 
the type o microorganisms involved in the infection, the stage of the infection and the 
percentage in the infected population. The microbial charge of the mastitis milk can overstep 
107 cfu/ml [Bramley şi McKinnon, 1990]. The evolution of an inflammatory process in the 
milking mammary gland changes in a significant way the number and also the rapport of the 
somatic cell’s categories that are eliminated through milk, even though they don’t show 
organoleptic and physical-chemical major modifications.     
 
MATERIAL AND METHOD 
 
The material subjected to this research was represented by 942 milk samples, collected 
in during the period January – December 2008 from a high capacity milk processing unit from 
Transylvania. The samples were collected from three different farms (A,B,C) with which the 
unit has a milk supplying contract. In farm A (owned by the processing unit, with an effective 
of 400 bovines), the milking is done mechanically, in the milking area, followed by the 
immediate cooling of the milk at the temperature of 2-4ºC. In farm B ( with a population of 
100 bovines), during 01.01 – 04.09.2008 – the milking was done mechanically, in the stand, 
in inox cans, and from 05.09.2008, the milking was done mechanically, in the milking area, 
followed by the immediate cooling of the milk at the temperature of 2-4ºC. In farm C (with a 
population of 15 heads), the milking is done mechanically, at stall, in inox cans.  
In order to evaluate the aerobic plate count (APC), 432 samples were taken directly 
from the transport tank with raw milk, 114 samples from each farm (12 samples/month). We 
mention that the collecting of the raw milk samples was done according to the standards, 
using sterile utensils. In order to obtain successive dilutions from the milk samples, 1ml of 
milk was taken and homogenized with 9 ml sterile physiologic ser, obtaining the basic 
dilution 10-1, from which successive dilutions were done afterwards: 10-2, 10-3, 10-4, 10-5, 10-6.  
From each dilution 0,1 ml was inoculated in a Petri plague, in which was casted previously 
the PCA culture medium. The inoculation was made by suffusion, homogenizing the 
inoculums with a Drigalski hoop, sterilized after each dilution by flaming. In order for the 
mesophilic aerobe germs to develop, the plagues were inserted in the thermostat (30º C) 24 – 
48 hours [SR EN ISO 4833/2003].   
For the somatic cells count (SCC) analysis 72 samples were taken, 24 samples from 
each farm (2 samples/month) [SR EN ISO 13366-1/2008].  The appreciation of the somatic 
cell number was done using automatic methods, with the Fossomatic Minor (Foss Analytical 
A/S). In order to evaluate the somatic cell’s configuration from the raw milk, the smears were 
stained using May-Grunwald-Giemsa method. 
In order to identify the inhibitors 432 samples were taken, 144 samples from each 
farm (12 samples/month ), using the Charm Rosa® MRL (Charm Rosa Inc.) and Eclipse 50 
tests. 
The statistic calcul was realised with the operating system Windows XP, Origin 7.0 
program. For an overview evaluation of the germ’s load level of milk in the studied unit, the 
results interpretation was made by determining the individual sample’s mediums, expressed 
according to the standard deviation. Through the statistic test the monthly comparison of the 
parameters media value APC and SCC obtained in the units taken into study was made, 
obtaining the P value 
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RESULTS AND DISCUSSIONS 
 
Taking into consideration the interest of the processor as well as the producers in 
obtaining and milk marketing according to the UE quality corresponding standards 
(TPC<100.000 cfu/ml, SCC<400.000 cells/ml, no water or inhibitory substances), our 
researches compared the quality parameters of the three farms (water absence, inhibitors’ 
absence), on the length oh year 2008, recording also the progresses in function of the obtained 
results. The results were expressed on monthly basis.   
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Fig. 1 Aerobic plate count during 01-31.01.2008
 
 
In the time interval of 01-31.01.2008, the parameter total plate count presented 
different values in the three farms taken into study. In farm noted A, the total germ load for 
January presented an average of 4.36±0.14 log cfu/ml, all samples being in conformity with 
the EU standards (fig.1). studies made by Cempirkova (2007), on the total germ load in the 
raw milk destined to processing, revealed an average value of 4.38 log cfu/ml, so 
approximately the same obtained by us in farm A. in farm B, the total germ load was that of 
5.81±0.09 log cfu/ml, all the samples crossing the maximum limit (fig.1).  In farm C, the total 
germ count was 5.93±0.11 log cfu/ml, all samples being unfit for processing (fig.1). Between 
the values of total germ count obtained in farms A, B and A, C there were very significant 
statistic differences (p≤0.001). 
In a study made by Sraïri et al. (2006) in 109 farms in Marocco, in which the milk was 
collected in stainless steel, there was an average of 7.62 log cfu/ml, value that is much higher 
than that obtained by us. These values prove major deficiencies in the best management 
practices and hygiene and also problems in respecting the temperature of 4ºC in the bulk tank 
for milk. 
From the analysis of the data obtained in February – August 2008, there were no major 
differences regarding the parameter of total bacterial load in farms A, B and C, the results 
being comparable to those obtained in January 2008.   
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In farm A, in February – August 2008 interval, the total germ load was between  
4.32±0.28 log cfu/ml and 4.54±0.09 log cfu/ml (fig. 2). All the samples collected in this 
period from farm A was in conformity with the regulations of the EU for procession destined 
milk. 
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To
ta
l m
ic
ro
bi
al
 
ge
rm
s 
(lo
g 
u
fc
/m
l)
  APC
Maximum admitted limit
        acceptable milk
4,51 4,72
6,03
 
 
In farm B, the total germ load of the samples collected in September (fig. 3) was that 
of 4.72±0.41 log cfu/ml. from all the samples collected in this period, 16.6% were not in 
conformity with the EU standards. This sudden drop of the germ load, with 1.20 log cfu/ml 
(16 times) was due to a constant monitoring of the mammary gland health, to the selection of 
good dairy cows and to the construction of a milking hall at European standards, also the 
sudden cooling of milk after milking to 2-4°C. in farm A, the total germ load for the samples 
collected in September 2008 (fig. 3) was of 4.51±0.10 log cfu/ml. all samples are in 
conformity with the EU standards. In farms A and B, in September, there were no statistically 
significant differences (p=0.09).  
From the analysis of the obtained data in the period of September – December 2008, 
we revealed that there were no significant differences statistically between the farms A, B and 
C, the results resembling those obtained in September 2008. In farm C, in the period of  
October – December, the total bacterial load was between 5.95±0.14 log cfu/ml and 
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6.01±0.35 log cfu/ml, all samples being outside the limitations of the EU. Between the 
bacterial load of raw milk from farms A and C, and B and C, in the October – December 
period, there were significant differences statistically (p≤0.001). 
Regarding the parameter somatic cell count (SCC) in the time interval taken into 
study, there were 72 samples of raw milk examined, 24 samples from every farm, with 2 
samples / month, collected from the transportation tanks. We recorded a progressive enhance 
of the parameter SCC for the three farms on the length of year 2008. The results were 
expressed on monthly basis. 
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Fig. 4 Somatic cells count during 01-31.01.2008
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From the analysis of the obtained data in January – February 2008 period, we can tell 
that there are no major differences for the SCC parameter in farms A, B and C (fig. 4). So, in 
farm A, the average cell number was that of 214.500±2121.32 cells/ml in January and of 
207.000±8485.28 cells/ml in February, all samples being in conformity with the EU 
regulations (fig. 4). In farm B, the average SCC number was that of 273.000±1414.21 cells/ml 
in January and that of 318.500±2121.32 cells/ml in February, and for the farm C, the values 
were a bit higher that those of farms A and B (fig. 4).  
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Fig. 5 Somatic cells count 01-31.03.2008
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In a study made by Van der Vorst and Hogeveen (2002), on the SCC in Denmark, they 
shown an average number of 279.000 cells/ml. the author proves by compared studies that 
introducing the mechanic milking into a farm does not improve the SCC parameter in milk. 
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A different situation was identified in March, when a crossing of standard limitation 
was recorded for SCC parameter in farms B and C (fig. 5). These results prove that the two 
farms were not conducting rapid testing for subclinical mastitis. Regarding the fact that all 
samples collected in March in farms B and C (4 samples) presented values of approximately 
682.000 cells/ml, we can appreciate that these farms were not isolating the cows with mastitis. 
In the case of farm A, the average value was that of 239.500±23334.52 cells/ml, all samples 
being in conformity with the EU standards (fig. 5). 
In order to evaluate the cell’s population configuration from the milk samples taken in 
the course of month of March 2008 from farms B, respectively C, that have registered 
overflows in the SCC, smears were made using the method May Grunwald Giemsa for 
coloring. Examining the smears made from the taken samples from farm B and C, we have 
evidentiated monocyts macrophages activated and hyperactive ( over 50%), a small number of 
polimorphonuclears in different stages of necrobiosys.(fig. 6).  
 
 
 
Fig. 6. Chronicle mammitis (May Grunwald Giemsa stain, x 1000) 
 
During the period of May – August 2008, it was found that non of the samples 
collected from these three farms, have overstepped the maximum admitted limit in what 
concerns the number of somatic cells (fig. 7). 
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In fig. 8 it can be observed a decrease in the number of the somatic cells at farm B, 
because of the rigurous monitorisation of the mamary gland’s health and the selection of the 
cows according to their production qualityies and also the milking’s area lay out. The avarage 
of the somatic cell count in farm B, in the month of September was of 249.000± 63639,61 
cells/ml, all the samples being in accordance with the conform milk’s category. In farm A, the 
avarage was of 247.500± 112429,97 cells/ml, slightly lower compared to farm B.  
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The Somatic cells count in farm C present oversteps in the maximum admitted limits, 
the average value being of 410.500±88388,34 cells/ml(fig. 8). From the total collected 
samples from farm C , 50% are according to the improper milk category.   
The resembling results were presented by Riveli et al. (2004), in a study made on the 
somatic cell count from the 55 samples collected in Argentina, that showed an average value 
of 414.000 cells/ml. The authors explain this high values as being the result of deficient 
monitoring of the mammary gland’s health, in order to detect the subclinical mastitis.   
No inhibitory substances were found in all three farms taken into study. This aspect 
denotes the responsibility showed by the farmers, who did not deliver milk from cows treated 
with antibiotics to the processing unit. The absence of the inhibitory substances from the raw 
milk destined for processing, is due to the producer’s selection that deliver high quality milk 
from a hygienic point of view.  
From the data given by the milk’s processing unit, it was found that during the year 
2008 there were identified 5 positive samples for inhibitory substances meaning 0,028% from 
the total of the collected samples in the 48 collecting units. In the period prior to our study  
(1999-2007), the incidence of the inhibitory substance’s presence in the milk collected by the 
processing unit was higher, ranging between 0.2-1.5%, and the highest level was found in the 
collecting centers, where is difficult, or even impossible to identify the positive source.   
Kuczaj M. (2001),in a study made on milk samples collected in a farm from Poland  
(1999-2000), had not detected the presence of the inhibitory substances. In contrast, the 
studies made in Poland during the years 1995-1997, denotes the fact that the inhibitory 
substances are present in a percent of 1.6-1.7 % in samples collected from farms that 
delivered in the processing units  and in a percent of 4.7-6.4 % in the milk samples collected 
from different milk collecting centers.  
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CONCLUSIONS 
 
All the samples collected from farm A are in situated in the conform milk category, 
66.6% from the samples taken from farm B are situated in the inconformity milk category. In 
the case of farm C, all the samples collected are within the inconformity milk category. From 
the total of samples collected from these three farms, 11.11% have shown mastitis milk, the 
cell’s population being represented by polimorphonuclears, macrophages, in different stages 
of evolution and epithelial cells. At all the samples taken no inhibitory substances were found.  
In the case of the milk milked according to the good manufacturing products norms 
(GMP) and according to the good hygiene practices rules, in the milking hall, followed by 
rapid cooling at 2-4ºC, the hygienic quality of this milk is conform to the UE standards.  
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